Role of activation of calcium-sensitive K+ channels and cAMP in opioid-induced pial artery dilation.
The present study was designed to investigate the role of activation of Kca+2 channels and cAMP in opioid-induced pial artery dilation in newborn pigs equipped with closed cranial windows. Methionine enkephalin, an endogenous mu agonist, elicited dilation that was modestly attenuated by the Kca+2 channel antagonist, iberiotoxin (10(-7) M) (7 +/- 1, 11 +/- 1 and 16 +/- 1 vs. 4 +/- 1, 7 +/- 1, and 11 +/- 1% for methionine enkephalin 10(-10), 10(-8), 10(-6) M in the absence and presence of iberiotoxin, respectively). Dilator responses to leucine enkephalin and dynorphin, endogenous delta and kappa agonists, as well as the synthetic analogues DAMGO, DPDPE, deltorphin and U50488H all were similarly attenuated by iberiotoxin. Dilation in response to methionine enkephalin was accompanied by increased CSF cAMP concentration (1170 +/- 21, 1358 +/- 22, 1473 +/- 26, and 1575 +/- 24 fmol/ml for control, 10(-10), 10(-8), 10(-6) M methionine enkephalin, respectively). Methionine enkephalin-induced dilation was attenuated by Rp 8-bromo cAMPs (10(-5) M), a cAMP antagonist (7 +/- 1, 11 +/- 1 and 17 +/- 1 vs. 2 +/- 1, 4 +/- 1, and 7 +/- 1% for methionine enkephalin 10(-10), 10(-8), and 10(-6) M in the absence and presence of Rp 8-bromo cAMPs, respectively). Dilation by the other endogenous and synthetic opioid analogues was also accompanied by elevated CSF cAMP and attenuated by Rp 8-bromo cAMPs. Additionally, dilation produced by the cAMP analogue, 8-bromo cAMP, was blunted by iberiotoxin. These data show that both cAMP and activation of Kca+2 channels contribute to opioid-induced pial artery dilation. Further, these data suggest that opioids elicit dilation, at least in part, via the sequential release of cAMP and subsequent activation of Kca+2 channels by this second messenger.